The age-associated increase in IFN-gamma synthesis by mouse CD8+ T cells correlates with shifts in the frequencies of cell subsets defined by membrane CD44, CD45RB, 3G11, and MEL-14 expression.
The mouse model system was used to evaluate age-associated changes in the subset composition and function of the splenic CD8+ T cell pool. In response to stimulation with plate-bound anti-CD3 epsilon mAb, CD8+ cells from old C57BL/6NNia mice produced greater levels of IFN-gamma than cells from young-adult controls. This age-associated difference was apparent at the levels of both IFN-gamma mRNA accumulation and cytokine release, and was established within the first major cell cycle in culture. In addition, the capacity to produce IFN-gamma appeared to increase gradually with age as evidenced by studies on CD8+ cells from intermediate aged mice. In contrast to these findings, the peak S-phase responses by stimulated CD8+ cells from old mice were significantly reduced relative to young-adult controls. Immunophenotypic analyses of membrane CD44, CD45RB, 3G11, and MEL-14 expression by splenic CD8+ cells from young-adult, intermediate-aged, and old mice revealed an age-associated decrease in the frequencies of cells that expressed low levels of CD44 and high levels of CD45RB, 3G11, and MEL-14, whereas the reciprocal phenotypes increased with age. The correlated analysis of all four subset markers identified a composite phenotype (CD44loCD45RBhiMEL-14hi3G11lo/hi) which, based on past functional studies, is a candidate phenotype for naive cells. This "naive" phenotype dominated the CD8+ cell pool of young-adult mice but decreased in frequency with age. In contrast to the CD44lo cell group, the CD44hi cell fraction, which is associated with preactivated/memory CD8+ cells, was found to be uniformly 3G11lo but expressed heterogeneous levels of CD45RB and MEL-14, perhaps defining multiple subsets within the memory population. All of these latter subsets increased in frequency with age. Finally, we found that when CD8+ cells were fractionated based on CD44 expression the capacity to release measurable levels of IFN-gamma segregated entirely with the CD44hi fraction, irrespective of donor age. Together, these findings support the hypothesis that aging is accompanied by dramatic shifts in the subset compositions of splenic CD8+ cell pools, which contribute significantly to their increased capacity to produce IFN-gamma at the population level.